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Abstract
Background: Hypoglycemia rates usually increase when insulin treatment is intensified to improve glycemic
control. We evaluated (post hoc) hypoglycemic rates in adult patients with type 1 diabetes (T1D) on sotagli-
flozin (a dual sodium-glucose cotransporter [SGLT] 1 and 2 inhibitor) in two phase 3, 52-week clinical trials
(inTandem 1 and 2; NCT02384941 and NCT02421510).
Materials and Methods: We analyzed rates of documented hypoglycemia (level 1, blood glucose ‡54 to
<70 mg/dL) and clinically important hypoglycemia (level 2, glucose <54 mg/dL) in a patient-level pooled
analysis (n = 1362) using a negative binomial model adjusted for hemoglobin A1c (HbA1c) at 52 weeks in
patients receiving placebo, sotagliflozin 200 mg, and sotagliflozin 400 mg.
Results: Rates of level 1 hypoglycemia events per patient-year were 58.25 (95% confidence interval: 50.26–
67.50) with placebo, 44.86 (38.83–51.82; P= 0.0138 vs. placebo) with sotagliflozin 200 mg, and 45.68 (39.52–
52.81; P= 0.0220) with sotagliflozin 400 mg. Sotagliflozin was also associated with lower rates of level 2
hypoglycemia: 15.95 (14.37–17.70), 11.51 (10.39–12.76; P< 0.0001), and 11.13 (10.03–12.35; P < 0.0001) for
placebo and sotagliflozin 200 and 400 mg, respectively. The difference in rates of hypoglycemia with so-
tagliflozin versus placebo became more pronounced as HbA1c decreased.
Conclusions: At week 52, level 1 and 2 hypoglycemia events were 22% to 30% less frequent with sotagliflozin
added to optimized insulin therapy versus placebo in adults with T1D at any HbA1c level, with greater
differences at lower HbA1c values. These findings support the use of sotagliflozin as an insulin adjunct in T1D.
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Introduction
As hemoglobin A1c (HbA1c) levels decrease, hypo-glycemia risk increases for patients with diabetes who
depend on insulin therapy.1,2 Nonsevere hypoglycemia—
often a daily occurrence for many patients—impairs well-
being and reduces productivity, and severe hypoglycemia
may result in seizures, coma, or death.3–7 In the international
Hypoglycemia Assessment Tool (HAT) study, which in-
volved *8000 adults with type 1 diabetes (T1D), the esti-
mated annual rate of any hypoglycemia was 73.3 episodes per
patient-year. The rate of severe hypoglycemia was 4.9 events
per patient-year, and up to 5% of HAT study participants
reported being admitted to the hospital for hypoglycemia
during the 4-week study period.7 Hypoglycemia places a
substantial cost burden on the individual and society and
poses a major barrier to achieving and maintaining optimal
blood glucose levels.6–8 However, the increased risk of dia-
betes complications resulting from chronic hyperglycemia
could also be considered a cost for patients who avoid in-
tensifying insulin therapy for fear of hypoglycemia. There-
fore, therapies are needed that improve overall glycemic
control while reducing the risk of hypoglycemia.
Pramlintide, the only agent currently approved as an
insulin-adjunct for the treatment of T1D in the United States,
reduces HbA1c but is associated with an increased risk of
severe hypoglycemia and gastrointestinal side effects.9,10
Recently, interest has focused on the potential of sodium-
glucose cotransporter (SGLT) inhibitors in combination with
insulin, as these agents have been shown to improve glucose
control without increasing the risk of hypoglycemia or weight
gain in patients with T1D.11–18 Sotagliflozin is a novel dual
inhibitor of SGLT1 and SGLT2 that delays glucose absorption
in the proximal gastrointestinal tract through SGLT1 inhibition,
causing a blunting and reduction of postprandial glucose, and
that decreases renal glucose reabsorption through SGLT2 in-
hibition.19–21 In the inTandem phase 3 program, consisting of
one 24-week and two 52-week international, randomized,
double-blind, placebo-controlled trials of sotagliflozin in com-
bination with insulin in T1D, sotagliflozin significantly reduced
HbA1c, fasting plasma glucose, body weight, and blood
pressure (in patients with systolic blood pressure [SBP]
‡130 mmHg), and increased the proportion of patients achiev-
ing HbA1c <7.0%. Furthermore, decreases in documented hy-
poglycemia were observed in each inTandem trial.11–14
In the inTandem phase 3 trials, the rates of documented
hypoglycemia were evaluated as plasma glucose £70 and
£55 mg/dL.11–13 To further examine the incidence of hypo-
glycemia when sotagliflozin is used in combination with
optimized insulin treatment, we conducted an exploratory
post hoc analysis of pooled data from inTandem1 and 2 to
compare the rate of hypoglycemia at each week 52 HbA1c
value among patients receiving placebo and sotagliflozin over
1 year. For this post hoc analysis, we analyzed hypoglycemia
incidence according to cutpoints recommended by the Ameri-
can Diabetes Association (ADA) and European Association for
the Study of Diabetes (EASD), defined as level 1 (<70 mg/dL
but ‡54 mg/dL) and level 2 hypoglycemia (<54 mg/dL).22,23
Research Design and Methods
An exploratory post hoc analysis was conducted using
pooled hypoglycemia and HbA1c data from week 52 of two
phase 3, 52-week, multicenter, randomized, double-blind,
placebo-controlled, parallel-group trials of oral sotagliflozin
200 or 400 mg once daily in combination with optimized
insulin in adults with T1D who had inadequate glycemic
control on insulin alone. The trials were conducted in the U.S.
and Canada (inTandem1 [NCT02384941]) and Europe and
Israel (inTandem2 [NCT02421510]). The Institutional Re-
view Boards for each study center or the local Ethics Com-
mittees approved the protocol, consent form, and associated
documents. All patients provided written informed consent.
Trial designs have been previously described.12,13
Study population
The inTandem program included men and nonpregnant
women aged ‡18 years who had T1D treated with insulin
delivered via multiple daily injections or continuous subcu-
taneous insulin infusion whose HbA1c was between 7.0%
and 11.0% at screening. Full details have been previously re-
ported.12,13 This pooled post hoc analysis included trial partic-
ipants for whom an HbA1c value at week 52 was available.
Interventions
Beginning 6 weeks before randomization, insulin therapy
was optimized by adjusting basal and bolus doses to maintain
fasting or preprandial blood glucose between 80 and 130 mg/dL
and 1- to 2-h postprandial glucose £180 mg/dL based on self-
monitored blood glucose. Patients were randomly assigned in a
1:1:1 ratio to placebo, sotagliflozin 200 mg, or sotagliflozin
400 mg, given as two tablets administered orally once daily.
After randomization, participants entered a 24-week, double-
blind core treatment period followed by a 28-week double-blind
extension period. Insulin optimization continued throughout
the 52-week trial for all patients, with guidance from an in-
dependent insulin dose monitoring committee from the start
of the insulin optimization period through week 24 and
investigator-led optimization thereafter.12,13
Endpoints
The endpoints of this post hoc analysis included the
number of level 1 hypoglycemia events per patient-year of
exposure from baseline to endpoint (week 52), the number of
level 2 hypoglycemia events per patient-year of exposure
from baseline to week 52, and the incidence of positively
adjudicated severe (level 3) hypoglycemia from baseline to
week 52. Symptomatic and asymptomatic events were
counted and included together in the analysis. In the original
study protocols, level 1 hypoglycemia was defined as plasma
glucose £70 mg/dL and level 2 as plasma glucose £55 mg/dL.
To be consistent with ADA and EASD criteria,22,23 level 1
and 2 hypoglycemia were defined more strictly for this post
hoc analysis: level 1, plasma glucose <70 mg/dL but
‡54 mg/dL; level 2, plasma glucose <54 mg/dL; and level 3
(severe), hypoglycemia was defined as any event that re-
quired assistance from another person or during which the
patient lost consciousness or had a seizure (same definition
used in the original inTandem studies).12,13
Statistical methods
The estimated number of treatment emergent, documented
hypoglycemia events per patient-year of exposure from
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baseline to endpoint was adjusted based on HbA1c at week
52, and 95% confidence intervals (CI) were determined. All
symptomatic and asymptomatic hypoglycemic events were
counted that occurred between day 1 and the end of treatment
for which a documented blood glucose value was ‡54 and
<70 mg/dL (level 1) or <54 mg/dL (level 2). The annualized
rates were estimated by dividing the total number of events
by the total exposure in years using a negative binomial
model, with the total number of events per patient occurring
from baseline to endpoint as the response variable, treatment
and week 52 HbA1c as covariates, and log-transformed pe-
riod duration (period defined as from baseline to endpoint) as
an offset variable. As this is a post hoc analysis, P values were
used for exploratory purposes only.
Results
The pooled analysis from inTandem 1 and 2 trials included
448 patients receiving placebo, 460 receiving sotagliflozin
200 mg, and 454 receiving sotagliflozin 400 mg. Table 1 lists
baseline demographics.
At week 52, the mean HbA1c was 7.7%– 0.9% (range
5.7%–11.9%), 7.4% – 0.9% (5.6%–12.3%), and 7.3%– 0.9%
(5.5%–11.5%) in the placebo and sotagliflozin 200 and
400 mg groups, respectively.
The adjusted number of events per patient-year of level 1
hypoglycemia was 58.25 (95% CI: 50.26–67.50) with pla-
cebo, 44.86 (38.83–51.82; P = 0.0138) with sotagliflozin
200 mg, and 45.68 (39.52–52.81; P = 0.0220) with sotagli-
flozin 400 mg. The rates of level 2 hypoglycemia were 15.95
(14.37–17.70) in the placebo group, 11.51 (10.39–12.76;
P < 0.0001) in the sotagliflozin 200 mg group, and 11.13
(10.03–12.35; P< 0.0001) in the 400 mg dose group. The
number of hypoglycemic events plotted versus HbA1c at
week 52 (Fig. 1) was significantly reduced with sotagliflozin
200 and 400 compared with placebo (level 1, P< 0.05; level
2, P < 0.001).
Level 1 nocturnal hypoglycemia occurred at rates of 8.04
(95% CI: 6.97–9.27) events per patient-year in the placebo
group, 6.30 (5.47–7.24; P= 0.0177 vs. placebo) with so-
tagliflozin 200 mg, and 6.25 (5.42–7.19; P = 0.0148) with
sotagliflozin 400 mg. Rates of level 2 nocturnal hypoglyce-
mia were 2.29 (2.00–2.64), 1.80 (1.56–2.06; P = 0.0149), and
1.70 (1.47–1.95; P= 0.0032) events per patient-year with
placebo, sotagliflozin 200 mg, and sotagliflozin 400 mg, re-
spectively.
Positively adjudicated severe (level 3) hypoglycemia oc-
curred in 28 (6.3%) patients who received placebo and 12
(2.6%; P = 0.0091 vs. placebo) and 10 (2.2%; P = 0.0026 vs.
placebo) patients receiving sotagliflozin 200 and 400 mg,
respectively.
Discussion
In this exploratory post hoc analysis of hypoglycemia as a
function of HbA1c in patients with T1D receiving sotagli-
flozin or placebo in combination with optimized insulin
therapy, level 1 hypoglycemia event rates were 22% lower
with both doses of sotagliflozin compared to placebo, and
level 2 was 28% and 30% lower with sotagliflozin 200 and
400 mg, respectively. After a year of treatment, mean HbA1c
was 7.7%, 7.4%, and 7.3% with placebo and sotagliflozin 200
and 400 mg, respectively, and ranged from 5.5% to 12.3%
across treatment groups. For any given HbA1c value, so-
tagliflozin 200 and 400 mg were associated with a substan-
tially lower incidence of hypoglycemia than placebo. The
proportions of patients reporting severe hypoglycemia were
lower among those receiving sotagliflozin (2.6% and 2.2%
with 200 and 400 mg, respectively) than placebo (6.3%).
Over 95% of study participants experienced at least one
level 1 or level 2 event during the studies. With an incidence
this high, data on rates (events per patient year), rather than
incidence (proportions of patients affected), provide a more
sensitive measure of risk. However, because the incidence of
level 3 severe hypoglycemia (proportion of patients with at
least 1 event) was much lower than that of level 1 and 2
hypoglycemia, and patients tended not to experience multiple
episodes of the event, level 3 hypoglycemia is reported as
Table 1. Baseline Demographics of the Exploratory Analysis Population (Patients with a Hemoglobin
A1c Value at Week 52)
Placebo
(n = 448)
Sotagliflozin 200mg
(n = 460)
Sotagliflozin 400mg
(n = 454)
Mean age – SD, years 42.6 – 13.3 44.8 – 13.6 44.5 – 13.0
Female sex, n (%) 207 (46.2) 224 (48.7) 227 (50.0)
Race, n (%)
White 420 (93.8) 434 (94.3) 432 (95.2)
Black 8 (1.8) 9 (2.0) 6 (1.3)
Asian 4 (0.9) 7 (1.5) 4 (0.9)
Native Hawaiian or other Pacific
Islander
2 (0.4) 2 (0.4) 0
American Indian or Alaska Native 0 1 (0.2) 0
Other 14 (3.1) 7 (1.5) 12 (2.6)
Mean diabetes duration– SD, years 21.29 – 12.04 21.95 – 12.34 21.31 – 12.16
Mean BMI – SD, kg/m2 28.59– 5.28 28.88– 5.40 28.99 – 5.11
Insulin therapy, n (%)
CSII 190 (42.4) 195 (42.4) 190 (41.9)
MDI 258 (57.6) 265 (57.6) 264 (58.1)
Mean total daily insulin – SD (IU/kg) 65.0 – 36.4 62.8 – 35.2 64.1 – 34.3
BMI, body mass index; CSII, continuous subcutaneous insulin infusion; MDI, multiple daily insulin injections; SD, standard deviation.
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incidence, as it is a more meaningful way to assess the impact
of these events on patients.
The inverse relationship between HbA1c and hypoglyce-
mia is a perennial challenge to optimal management of T1D.
Patients who intensify insulin regimens to optimize glycemia
and lower their risk of diabetic complications may experience
more frequent hypoglycemic events. Hypoglycemia, and fear
of it, negatively affects quality of life and ultimately under-
mines attempts to improve glycemic control.7,24–26 In the 52-
week inTandem1 and 2 trials, sotagliflozin adjunct to insulin
significantly decreased the incidence of clinically significant
documented hypoglycemia (defined as plasma glucose
£55 mg/dL in the main trials) relative to placebo, and posi-
tively adjudicated severe hypoglycemia occurred in 7.4%,
5.7%, and 4.4% of patients who received placebo, sotagli-
flozin 200 mg, and sotagliflozin 400 mg, respectively, in the
pivotal trials. The use of sotagliflozin in combination with
insulin also significantly reduced mean HbA1c, weight, in-
sulin doses, and SBP (in patients with SBP ‡130 mmHg at
baseline).12,13 As shown in a continuous glucose monitoring
FIG. 1. Estimated number of hypoglycemia events per patient-year as a function of HbA1c at week 52. (A) Level 1
hypoglycemia, defined as plasma glucose <70 mg/dL but ‡54 mg/dL. (B) Level 2 hypoglycemia, plasma glucose
<54 mg/dL. Gray circles (placebo), green diamonds (sotagliflozin 200 mg), and blue squares (sotagliflozin 400 mg) indicate
the rate of hypoglycemia at each HbA1c value, and the corresponding shaded areas depict the 95% CI. The box in each
panel highlights the difference in HbA1c at equivalent rates of hypoglycemia. HbA1c, hemoglobin A1c; CI, confidence
interval.
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(CGM) substudy, sotagliflozin also reduced multiple mea-
sures of glycemic variability and significantly increased time
in range, demonstrating reduced time in hyperglycemia
without an increase in time <70 mg/dL.27 These changes were
accompanied by significant improvements in treatment sat-
isfaction and diabetes distress scales in the overall study
populations.12,13
The present analysis supports these findings by demon-
strating that sotagliflozin reduces the rate of ADA/EASD-
defined level 1 (<70 mg/dL but ‡54) and level 2 (<54 mg/dL)
hypoglycemia.22,23 The rates of level 1 and 2 hypoglycemia
were similar with sotagliflozin 200 and 400 mg, but the
proportion of patients reporting severe hypoglycemia was
lowest in the 400 mg group.
Along with the improvements in glycemic variability ob-
served in the inTandem CGM substudy, the reduction in
hypoglycemia across the spectrum of HbA1c evident from
the present analysis may at least partly account for the im-
provements in patient-reported outcomes seen in the main
trials.12,13,27 In this study, patients receiving sotagliflozin
who achieved an HbA1c of 7.0% experienced the same in-
cidence of level 1 hypoglycemia (plasma glucose <70 mg/dL
but ‡54 mg/dL) as patients who had an HbA1c of 8.0% while
receiving insulin alone, and the same rate of clinically sig-
nificant, level 2 hypoglycemia (plasma glucose <54 mg/dL)
occurred with an HbA1c of 6.5% in the sotagliflozin group
and 8.0% in the placebo group. Thus, patients whose HbA1c
is lowered with the combination of sotagliflozin and insulin
are less likely to experience hypoglycemia than those whose
HbA1c reductions of a similar magnitude are achieved with
insulin intensification alone.
In phase 3 studies with dapagliflozin in T1D (DEPICT
trials), a final HbA1c of*8.0% was achieved after 24 weeks
of treatment with dapagliflozin 10 mg, and the rates of
documented and severe hypoglycemia were similar in the
dapagliflozin and placebo groups.16,17 In phase 3 trials, em-
pagliflozin 25 mg was associated with an HbA1c of*7.8%
after 26 (EASE-3) and 52 (EASE-2) weeks of treatment.
Investigator-reported documented hypoglycemia and severe
hypoglycemia were similar between treatment groups, al-
though patient diary reports of symptomatic hypoglycemia
were lower with empagliflozin than with placebo.18 After 52
weeks, sotagliflozin 400 mg was associated with an HbA1c of
7.2% (inTandem1) and 7.4% (inTandem2), with lower rates
of hypoglycemia compared to insulin alone.12,13 Overall, the
results of these trials suggest that the lower the achieved
HbA1c at the end of the trial, the higher the difference in rates
of hypoglycemia, which tend to be lower in groups treated
with the SGLT inhibitor.
Hypoglycemia has a greater impact on patients’ day-to-
day lives than hyperglycemic emergencies. Twice as many
T1D Exchange participants reported an episode of severe
hypoglycemia as diabetic ketoacidosis (DKA) over the pre-
vious 3 months.28 More emergency room visits are reported
for severe hypoglycemia than DKA.29 Nevertheless, the risk
of DKA is increased with SGLT inhibitors, including so-
tagliflozin.30 Sotagliflozin treatment was associated with an
increased risk of DKA in the inTandem trials.11–13 Similar
increases in DKA in phase 3 T1D trials were reported with
the dosages of dapagliflozin and empagliflozin marketed for
the treatment of type 2 diabetes.16–18,31 Sotagliflozin 200 and
400 mg and dapagliflozin 5 mg have been approved by the
European Medicines Agency (EMA) as adjuncts to insulin in
T1D.32,33 Both agents are still under review by the U.S. Food
and Drug Administration (FDA). Clinicians using these
medications in insulin-using patients should implement ap-
propriate DKA risk-mitigation strategies as outlined in recent
publications.30,34
A limitation of this study was that the relationship between
hypoglycemia and insulin dose changes cannot be deter-
mined from the results presented here. In the year-long in-
Tandem trials, total insulin doses at 52 weeks were 6% to
12% lower with sotagliflozin compared with placebo, with
dose-dependent differences primarily driven by greater re-
ductions in bolus insulin with sotagliflozin 400 mg.12,13
In conclusion, after 52 weeks, the addition of sotagliflozin
to optimized insulin therapy was associated with a decrease
in overall, nocturnal, and severe hypoglycemia across all
HbA1c levels. Hypoglycemia increased as HbA1c decreased
in all groups, but the sotagliflozin groups experienced a re-
duced rate of hypoglycemia relative to placebo at lower
HbA1c levels. This approach could permit more patients to
reach their target HbA1c without incurring an increased risk
of hypoglycemia. Our data support the use of sotagliflozin in
combination with insulin for the treatment of T1D.
Acknowledgments
We thank the inTandem1 and 2 trial investigators, staff,
and patients, for their participation. Amanda M. Justice
provided medical writing and editorial support, which was
funded by Sanofi. Sanofi and Lexicon Pharmaceuticals, Inc.
have entered into a collaboration and license agreement for
the development and commercialization of sotagliflozin.
Lexicon Pharmaceuticals, Inc. designed and funded the in-
Tandem studies, including the operational execution and
medical monitoring of the studies. The analysis for this article
was funded by Sanofi.
Author Disclosure Statement
T.D. has acted as consultant, advisory board member, and
steering committee member or speaker for Abbott, Med-
tronic, Roche, Lexicon Pharmaceuticals, Inc., Menarini,
Boehringer Ingelheim, AstraZeneca, Novo Nordisk, Sanofi,
Dexcom, and Eli Lilly and has received research grants from
Abbott, AstraZeneca, Novo Nordisk, Medtronic, and Sanofi.
J.P. has received consulting fees from Diasome, Lilly,
MannKind, Novo Nordisk, and Sanofi. A.G. has received
research funding from Astra Zeneca and has served on sci-
entific advisory boards or received speaker fees from Amgen,
Astra Zeneca, Eli Lilly, MSD, Novo Nordisk, and Sanofi.
B.C. has received research funding from Amgen, Pfizer,
Sanofi, and Regeneron Pharmaceuticals, Inc; and has served
on scientific advisory boards and received honoraria or
consulting fees from Abbott, Akcea, Amgen, AstraZeneca,
Genfit, Pierre Fabre, Eli Lilly and Company, MSD Merck &
Co., Novo Nordisk, Regeneron, Sanofi, and Servier. H.R. has
conducted clinical research studies, lectured, and served as a
consultant on advisory panels for AstraZeneca, Boehringer
Ingelheim, Gann Lee, Janssen, Lexicon, Lilly, Merck, Novo
Nordisk, Sanofi, and Regeneron. S.A.W. has received re-
search funding from Medtronic; served as a consultant for
Sanofi, Lilly, and Zealand; and received speaker honoraria
from Insulet and Tandem. M.B., J.S., S.W., and R.C.C. are
SOTAGLIFLOZIN REDUCES HYPOGLYCEMIA IN T1D 475
employed by and hold stock in Sanofi. S.S. is employed by
and holds stock in Lexicon Pharmaceuticals, Inc. S.K.G. re-
ports receiving grant support and travel support from Sanofi,
Lexicon Pharmaceuticals, Inc., Novo Nordisk, MannKind,
Roche Diagnostics, Zealand, Senseonics Inc., and Medtronic;
research grants and advisory board fees from Astra-Zeneca;
and grant support paid to his institution from Eli Lilly,
Dexcom, and Johnson & Johnson.
References
1. Diabetes Control and Complications Trial Research Group:
The effect of intensive treatment of diabetes on the de-
velopment and progression of long-term complications in
insulin-dependent diabetes mellitus. N Engl J Med 1993;
329:977–986.
2. Diabetes Control and Complications Trial Research Group:
The absence of a glycemic threshold for the development of
long-term complications: the perspective of the Diabetes
Control and Complications Trial. Diabetes 1996;45:1289–
1298.
3. Brod M, Wolden M, Groleau D, Bushnell DM: Under-
standing the economic, daily functioning, and diabetes
management burden of non-severe nocturnal hypoglycemic
events in Canada: differences between type 1 and type 2.
J Med Econ 2014;17:11–20.
4. Brod M, Wolden M, Christensen T, Bushnell DM: Un-
derstanding the economic burden of nonsevere nocturnal
hypoglycemic events: impact on work productivity, disease
management, and resource utilization. Value Health 2013;
16:1140–1149.
5. Brod M, Christensen T, Thomsen TL, Bushnell DM: The
impact of non-severe hypoglycemic events on work pro-
ductivity and diabetes management. Value Health 2011;14:
665–671.
6. Foos V, Varol N, Curtis BH, et al.: Economic impact of
severe and non-severe hypoglycemia in patients with type 1
and type 2 diabetes in the United States. J Med Econ 2015;
18:420–432.
7. Aronson R, Galstyan G, Goldfracht M, et al.: Direct and
indirect health economic impact of hypoglycaemia in a
global population of patients with insulin-treated diabetes.
Diabetes Res Clin Pract 2018;138:35–43.
8. Seaquist ER, Anderson J, Childs B, et al.: Hypoglycemia
and diabetes: a report of a workgroup of the American
Diabetes Association and the Endocrine Society. Diabetes
Care 2013;36:1384–1395.
9. Ratner RE, Dickey R, Fineman M, et al.: Amylin replace-
ment with pramlintide as an adjunct to insulin therapy
improves long-term glycaemic and weight control in type 1
diabetes mellitus: a 1-year, randomized controlled trial.
Diabet Med 2004;21:1204–1212.
10. Bode BW, Garg SK: The emerging role of adjunctive
noninsulin antihyperglycemic therapy in the management
of type 1 diabetes. Endocr Pract 2016;22:220–230.
11. Garg SK, Henry RR, Banks P, et al.: Effects of sotagliflozin
added to insulin in patients with type 1 diabetes. N Engl J
Med 2017;377:2337–2348.
12. Buse JB, Garg SK, Rosenstock J, et al.: Sotagliflozin in
combination with optimized insulin therapy in adults with
type 1 diabetes: the North American inTandem1 Study.
Diabetes Care 2018;41:1970–1980.
13. Danne T, Cariou B, Banks P, et al.: HbA1c and hypogly-
cemia reduction at 24 and 52 weeks with sotagliflozin in
combination with insulin in adults with type 1 diabetes:
the European inTandem2 study. Diabetes Care 2018;41:
1981–1990.
14. Musso G, Gambino R, Cassader M, Paschetta E: Efficacy
and safety of dual SGLT 1/2 inhibitor sotagliflozin in type 1
diabetes: meta-analysis of randomised controlled trials.
BMJ 2019;365:l1328.
15. Henry RR, Thakkar P, Tong C, et al.: Efficacy and safety of
canagliflozin, a sodium-glucose cotransporter 2 inhibitor, as
add-on to insulin in patients with type 1 diabetes. Diabetes
Care 2015;38:2258–2265.
16. Dandona P, Mathieu C, Phillip M, et al.: Efficacy and
safety of Dapagliflozin In Patients With Inadequately
Controlled Type 1 Diabetes (DEPICT-1): 24 week re-
sults from a multicentre, double-blind, phase 3, rando-
mised controlled trial. Lancet Diabetes Endocrinol 2017;
5:864–876.
17. Mathieu C, Dandona P, Gillard P, et al.: Efficacy and safety
of Dapagliflozin in Patients With Inadequately Controlled
Type 1 Diabetes (the DEPICT-2 Study): 24-week results
from a randomized controlled trial. Diabetes Care 2018;41:
1938–1946.
18. Rosenstock J, Marquard J, Laffel LM, et al.: Empagliflozin
as adjunctive to insulin therapy in type 1 diabetes: the
EASE trials. Diabetes Care 2018;41:2560–2569.
19. Lapuerta P, Zambrowicz B, Strumph P, Sands A: De-
velopment of sotagliflozin, a dual sodium-dependent
glucose transporter 1/2 inhibitor. Diab Vasc Dis Res
2015;12:101–110.
20. Dobbins RL, Greenway FL, Chen L, et al.: Selective
sodium-dependent glucose transporter 1 inhibitors block
glucose absorption and impair glucose-dependent in-
sulinotropic peptide release. Am J Physiol Gastrointest
Liver Physiol 2015;308:G946–G954.
21. Zambrowicz B, Ogbaa I, Frazier K, et al.: Effects of
LX4211, a dual sodium-dependent glucose cotransporters 1
and 2 inhibitor, on postprandial glucose, insulin, glucagon-
like peptide 1, and peptide tyrosine tyrosine in a dose-
timing study in healthy subjects. Clin Ther 2013;35:1162–
1173.e1168.
22. International Hypoglycaemia Study Group: Glucose concen-
trations of less than 3.0 mmol/L (54 mg/dL) should be re-
ported in clinical trials: a joint position statement of the
American Diabetes Association and the European Association
for the Study of Diabetes. Diabetes Care 2017;40:155–157.
23. American Diabetes Association: 6. Glycemic targets:
standards of medical care in diabetes—2019. Diabetes Care
2019;42(Suppl 1):S61–S70.
24. Martyn-Nemeth P, Quinn L, Penckofer S, et al.: Fear of
hypoglycemia: influence on glycemic variability and self-
management behavior in young adults with type 1 diabetes.
J Diabetes Complications 2017;31:735–741.
25. Anderbro T, Gonder-Frederick L, Bolinder J, et al.: Fear of
hypoglycemia: relationship to hypoglycemic risk and psy-
chological factors. Acta Diabetol 2015;52:581–589.
26. Rankin D, Elliott J, Heller S, et al.: Experiences of hy-
poglycaemia unawareness amongst people with type 1 di-
abetes: a qualitative investigation. Chronic Illn 2014;10:
180–191.
27. Danne T, Cariou B, Buse JB, et al.: Improved time in range
and glycemic variability with sotagliflozin in combination
with insulin in adults with type 1 diabetes: a pooled anal-
ysis of 24-week continuous glucose monitoring data from
the inTandem program. Diabetes Care 2019;42:919–930.
476 DANNE ET AL.
28. Foster NC, Beck RW, Miller KM, et al.: State of type 1
diabetes management and outcomes from the T1D Ex-
change in 2016–2018. Diabetes Technol Ther 2019;21:
66–72.
29. Centers for Disease Control and Prevention: National
Diabetes Statistics Report, 2017. Atlanta, GA: Centers
for Disease Control and Prevention, U.S. Dept of Health
and Human Services, 2017.
30. Danne T, Garg S, Peters AL, et al.: International con-
sensus on risk management of diabetic ketoacidosis in
patients with type 1 diabetes treated with sodium-glucose
cotransporter (SGLT) inhibitors. Diabetes Care 2019;42:
1147–1154.
31. Garg SK, Strumph P: Effects of sotagliflozin added
to insulin in type 1 diabetes. N Engl J Med 2018;378:
967–968.
32. European Medicines Agency: CHMP summary of positive
opinion for Zynquista. February 28, 2019. https://www.ema
.europa.eu/en/medicines/human/summaries-opinion/zynquista
(accessed May 15, 2019).
33. European Medicines Agency: First oral add-on treatment to
insulin for treatment of certain patients with type 1 diabe-
tes. February 1, 2019. https://www.ema.europa.eu/en/news/
first-oral-add-treatment-insulin-treatment-certain-patients-
type-1-diabetes (accessed April 8, 2019).
34. Garg SK, Peters AL, Buse JB, Danne T: Strategy for
mitigating DKA risk in patients with type 1 diabetes on
adjunctive treatment with SGLT inhibitors: a STICH protocol.
Diabetes Technol Ther 2018;20:571–575.
Address correspondence to:
Thomas Danne, MD
Diabetes Center
Children and Youth Hospital Auf der Bult
Hannover Medical School
Janusz-Korczak-Allee 12
Hannover 30173
Germany
E-mail: danne@hka.de
SOTAGLIFLOZIN REDUCES HYPOGLYCEMIA IN T1D 477
